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Abstract. This paper uses the narrative method to critically analyze theoretical
approaches and concepts related to the development of rural areas and discusses
the identified research gap that allows for the search for new concepts and
methodologies for determining the economic potential of rural areas. In the
study, various statistical methods, including the new global envelope method and
permutation tests, were used to calculate the economic potential of the global
model and individual sub-models of the rural areas” potential. The achieved
results suggest that the sub-model calculation is more complex and time
consuming than the calculation of the global model. The comparison has also
shown that the degree of relevance of the individual sub-models is lower due to
the application of four sub-test statistics compared to the one test used in the
global model. The selected process thus complicates the identification of false-
positive significant variables. Based on the results, it can be stated that the
significant variables identified in each sub-model affect the economic potential of
a given sub-model, and thus the overall economic potential of the municipality,
when compared to the variables identified in the global model.
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In the last decade, the European Community, including a number of national governments of the EU

member states, has become aware of the negative development of rural areas and the need to handle this
problem (Partlova et al., 2020b). As the authors state, it is indisputable that rural areas are highly distinct

and diversified; their specificity determines the need for new or specialized theoretical knowledge,

methodology for designing a rural area development strategy based on actual, up-to-date data regarding the
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economic potential of the area or locality and resulting implementation of methodologies in user practice
by this real knowledge (Partlova et al., 2020). The issue of economic or business potential in the conditions
of rural areas is not a commonly addressed topic in research or scholatly publications in the CR or abroad.
There is a consensus tegarding the importance of small and medium-sized enterprises for the national
economies in their theoretical definition; however, in European states, there are different views on how to
stop and address the negative development of SMEs (e.g., Hudakova & Masar, 2018; Cicea et al., 2019;
Dowling et al., 2019). There is an increasing demand among managers of small and medium-sized
enterprises (SMEs) for a novel methodology to analyse the internal and external environment, as they
perceive the insufficient knowledge in this issue as a hindrance to the further development and survival of
their firms (Prieto Sandoval at al., 2019).

Based on the analysis of various sources, (Fratesi & Perucca, 2019) state that there is a wide range of
theoretical approaches to the development of rural areas. It is thus not possible to determine which of the
theoretical approaches prevails or which of them would both fully respect the specifics of the Czech rural
areas and satisfy their needs from the perspective of their current and future development. This statement
should not be considered negative, rather, it highlights the difference that exists both in nomenclature and
theoretical and practical aspects of various solutions, including elements such as the stability and
sustainability of rural areas, as well as the possibility of their further development (Mensah, 2019). All this
fosters the feelings of humility and respect with regard to the older development theories and methodologies
while calling for the search of ways to enrich, develop, and innovate the existing approaches.

Rural areas experienced fundamental transformations at the end of the last century (Shi et al., 2019).
Besides the clearly positive changes, there were also some negative phenomena, such as depopulation of
rural municipalities or the reduction of the share of the original population. While in 2015, 28 % of the EU
citizens lived in rural areas this share decreased to 21 % in 2020. This 7% difference is reflected in the
increased number of EU citizens living in urban areas (Dax et al., 2021). Another negative trend going on
in the rural areas is the change in the style of rural life often approaching to urban agglomerations, the
decline of traditional rural crafts, historical socio-cultural activities, etc. (Wichowska, 2021). It follows from
the above that addressing the issues related to rural areas represents a current need of the national economy.

The goal of the paper is to propose a new theoretical background for determining the economic
potential of rural areas and based on this, to propose a method applicable in user practice that would allow
the objectivization of the direction, scope, and intensity of business activities with the maximization of
added value while minimizing costs in accordance with the natural potential area.

In line with the set goal, the following hypotheses were formulated:

H1: The determination of the economic potential on the basis of the four sub-models is more precise
than the determination of the economic potential on the basis of one global model.

H2: The global economic potential shows more significant variables in comparison with the results
determined for the global model.

2. LITERATURE REVIEW

The identification or calculation of the potential of rural areas including the specification of trends
significantly affecting this potential is addressed in research conducted across various scientific disciplines.
However, research of this type is mostly focused on the analysis of specific factors of rural areas. By their
focus, they can be classified into several groups (Féret et al., 2020; Mantino, 2021; Goérecka et al., 2022).
The administrative approach (Borawska, 2017) was one of the first concepts focused on the regional
administration with strictly demarcated regions, which means that the relationships between the rural and
urban regions were not considered. Important supporters of this approach include Banski and Mazur, 2016;

161



Journal of International Studies Vol.16, No.1, 2023

Depraz, 2007; Dymitrow, 2013. The demographic approach (Chevalier et al., 2010; Depraz, 2007) is used
mainly for characterizing the conditions for the purposes of the EU or in combination with another
approach. The main obstacle to this approach is a requirement for a large database. On the contrary, the
local approach differs from the administrative approach, and it aims to identify the conditions resulting
from the relationship between the urban and rural regions (Dijkstra and Poelman, 2008, Bariski and Mazur,
2016, Koufilova et al., 2012). Bibby (2004) characterizes territory according to the type of economic activity
(specialized or diversified agricultural activities) and especially according to the intensification of these
activities within the same regional units. It is based on criteria such as the share of the primary sector on
GDP, average income per capita, and the cost of services (education and health care). This approach differs
from the spatial approach characteristic for Blanc (1997). Blanc specified territory and its potential on the
basis of the spatial functional distribution of enterprises, availability of resources, distance, and transport
costs. The author also defines the relationships of individual actors in the territory, where each actor is
assigned a certain role. Landscape approach deals with territory from the perspective of environmental
clements, the degree of diversity, and the perspective of landscape fragmentation and its stability (Bariski
and Mazur, 20106). Landscape and socio-ecological approaches use data on land cover and climatic
conditions in order to define landscape structures (van Eupen, 2012; Jasinaviciaté & Veteikis, 2022). Other
criteria used include building density, degree of urbanization, continuity of built-up area, and forest
percentage. Within this approach, a derived approach emerged, which includes also the economic,
infrastructural, socio-economic aspects, namely the anthropo-ecological concept of rural areas, which have
become a theoretical basis for determining the development or economic potential of a territory
(Jasinaviciuté & Veteikis, 2022). It is a combined approach that includes a number of parameters from the
above approaches, most usually combining the criteria used in localization and structural approaches (e.g.,
Rosner, 2008; Prieto-Lara & Ocafia-Riola, 2010; Copus, 2013) or localization and landscape approaches
(Dijkstra and Ruiz, 2010; Berchoux et al., 2019).

Authors Greene et al. (1997), Lu and Jacobs (2013), Cejda (2012), Gyawali et al. (2013), Gorzelak
(2019), Heffner & Twardzik (2022), Egidi et al. (2021) focus on socio-economic conditions in a region and
identify factors (globalization of workforce, structure of agriculture, stagnating economic development,
changes in rural culture, environmental changes, decrease in available and qualified workforce) which
significantly influence the potential of territory. Research by Lichter 2012, Cohn & Hasting (2013), and
Rosengren et al. (2019) aimed to specify the relationships of the factors examined. The authors concluded
that lower economic potential of a territory is significantly affected by less qualified people with lower
income. White (2012), Measham et al. (2012), Ibanescu et al. (2018) & Fotiadis et al. (2019) deal with
demonstrating the existence of a significant dependence of demographic factors and economic cycles, the
extent of rural tourism, and analysis of tertiary sector. In their research, they point to the importance and
identification of exogenous factor, especially those related to environmental protection and agro-
environmental measures adopted in agriculture. Such factors include natural habitat, which contributes to
the character of a given locality and creates or specifies conditions for business activities (Townsend et al.,
2020; Frazier et al., 2013). Greene et al., (1997) and Mazur & Tomashuk (2020) focus on key factors
influencing social conditions in rural areas. They emphasize the diversification of the rural population,
education, income, a higher percentage of aging population, or the outflow of younger qualified people
from rural areas to towns (Cejda, 2012; Gyawali et al., 2013; Deller et al., 2019). The outflow of economically
active population does not occur in all rural areas. In some localities (when small municipalities have close
ties to towns), the dynamics of the rural community is much more diverse, since people are willing to move
from towns to rural areas (Martin and Sunley, 2003; Strakova, 2020). People from rural areas may not
appreciate the same values and beliefs as rural communities. Conversely, rural natives tend to have
conflicting, often negative attitudes towards progressive business activities, innovations, and changes
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(Martin and Sunley, 2003; Strakova, 2020). The findings show how important it is to understand the
uniqueness and dynamics of rural areas in identifying the business potential to activate a good social climate,
as well as establishing effective cooperation between the actors in rural areas (Mazur & Tomashuk, 2020).

The remoteness of rural areas often turns into economic and social disadvantage and causes
degradation processes over time (Townsend et al., 2020). The research by Maidment (2020) thus focuses on
the quality of the infrastructure network in relation to the development of business activities in rural areas.
The author further states that an important factor that influences the potential of rural areas is the
construction of a sufficient infrastructure network and ensuring a quality connection of urban
agglomerations with rural regions. Li et al. (2019) and Partlova (2020b) add that it is necessary to strengthen
the functional links or establish functional information flows by means of creating networks between towns
and rural areas on the basis of activating the human potential that actually exists there. The assumption is
that a newly conceived economic, business, and social potential can be built based on the multidimensional
networking of both types of agglomerations. The multidimensionality of such development potential should
become an instrument for the stability and development of urban and rural agglomerations in harmony with
each other, with a synergic effect, and with long-term sustainability.

3. METHODOLOGY

In the article submitted, narrative method is used, on which the review of the used literature is based.
This leads to the identification of gathered empirical findings, and the theoretical approaches and concepts
were synthesized and critically assessed. In this context, narrative method can be considered a relevant
method to achieve the objective of the article, since a literature review is necessary for the identification of
a specific place or research gap, which will create space for finding a new concept, framework, or theory; it
also helps to specify research questions or hypotheses that need to be examined within the research activities
(Paré et al., 2015). The literature review prepared within this article shows that the economic potential of
rural areas has not been determined using all four pillars with a focus on characterising the economic, social,
infrastructural and environmental conditions of a given territory. It indicates that the methods which have
been used so far for the identification or analysis of the development potential may generate a certain degree
of error rate. It is based on the statistical analysis of data and its multiple testing.

In order to identify and evaluate the potential of a given territory in the CR, a database containing 29
indicators was created. The indicators are divided into four pillars of rural areas (PVP). The territory under
review consisted of 603 municipalities. The economic pillar contains four indicators, while the social pillar,
7 indicators. The infrastructural pillar includes 11 indicators, while 7 indicators are included in the
environmental pillar. The indicators were assigned codes from K101 to K407 (see Table 1 below).

The process of determining the economic potential considering research levels, research objective, and
partly the practice of statistics includes several steps:

As part of the exploratory level, data exploitation will be carried out, which is aimed at testing the
models with regard to the detection of the so-called insufficient adaptation of the models. The null statistical
hypothesis is tested at the selected significance level. The suitability of the models will be verified using the
standard exploratory analysis, such as the graph of the standard residuals and QQ plot.
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Table 1
Specification of indicators in individual pillars
CODE | Economic pillar K304 Accessibility of railway stations
index of  economic  structure Residents living in permanently occupied dwellings
K101 . K305 . )
progressivity with gas supply, water supply, and public sewerage
K102 Trend of index of economic structure | K306 Availability of kindergartens
K103 Economic activity rate K307 Availability of primary schools
K104 Recreation potential in recreational K308 Availability of secondary schools with maturita
zone exam
KOD Social pillar K309 Availability of nursing homes
K201 Population density K310 Availability of GP surgeries for adults
K20z | Population aging (increase in the | yogyy o\ ibility of hospitals and outpatient facilities

number of seniors) — Aging index trend
K203 Trend of economic dependency index | CODE | Environmental pillar
K204 Natives - Economic dependency index | K401 Productivity of soil fund

Trend of increase in the number of

K205 . . . o . K402 Landscape fragmentation
inhabitants with university education

K206 Trend of unemployment rate K403 Share of waters

K207 Czech citizenship K404 Chemical status of surface waters

CODE :)rilﬁ;lttutlonal and infrastructural K405 Soil ploughing trend

Transport serviceability in an area by

K301 public transport on working days K406 Endangered forest zones
. e Trend of specific territorial emissions from
— Transport serviceability in an area by .
K302 . K407 stationary sources
public transport on Saturdays
K303 Accessibility of an area by first-class

roads and roads of higher classes

Source: Authors’ results.

Subsequently, the sub-models and global models will be calculated and created using the statistical
methods.

3.1. Sub-models

For the calculation of the economic potential of individual sub-models, linear regression models were
used:

Y = XB + ¢ M

Where the main problem seems to be a large number of regressors in the X matrix.
However, there can be a situation where there are many other parameters:

Bi,i =1,...,p cannot be rejected HO: fi = 0 2

For these reasons, some regressors are omitted (i-th columns of the X matrix). Therefore, it is possible
to create more simple linear models. One way to find optimal subsets of independent variables for the linear
regression model are the stepwise selection methods. The economic potential of individual models of
stepwise regression models is calculated using the stepwise backward analysis. This method was used to
determine the dependencies of other factors on the factors of the economic pillar aimed at the projection
of the optimal model of the economic pillar for a given territory. The stepwise regression method is a
method of finding the “best” model (with the lowest possible number of independent variables and the
most possible quality prediction). The subject of the analysis is not to determine the order of variables
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(predictors) in terms of their entry into the model, as this is part of the algorithm of the program. The
backward variant was used where all predictors are first included and then gradually removed, and their
significance within the tested indicator is analysed.

For the creation of the global model, the rank envelope test was used, which provides a global envelope
as well as the p-value of the test. Rank envelope test is fully non-parametric and thus not sensitive to the
changes in the distribution in the test statistic T(7) for various r € I (where [ is a set of values 7 entering
the test). All tested values 1 have the same weight. This enables the construction of the test on the basis of
several test functions at the same time. The calculation is as follows:

The tested function T1:1 — R, which is calculated on the basis of the data, and the set of simulations
T2,...,Ts + 1:1 > R obtained with the assumption of null hypothesis. Afterwards, the k-th and lower

rank envelope is defined:

T (k) low(r) =minki=1,...,s + 1Ti(r) 3)
T(k) upp(r) =maxki=1,...,s + 1Ti(r) @
k=1,..|s/2] ®)

Where mink and maxk indicate the k-th lowest and highest values.
The extreme order Ri is as follows:

T(K)low(r) < Ti(r) < T(k)upp(r) forallr € I. ©6)

The high value of Ri indicates that the function Ti is a central function in the set {T'1,...,Ts + 1},
while the low value of Ri indicates extremity.
Next, the lowest p-value is defined, which is marked as liberal,

p—=1s+1s+1 @)

2i=11(Ri < R1) ®)
while the highest p-value is marked as conservative

p+=1s+1s+1 )

Y.i=11(Ri £ R1). (10)

The output of the test is the p-interval (p—, p+].
For the level of significance @ = p + the null hypothesis is rejected,
For the level of significance @ < p — the null hypothesis is not rejected 100 - (1 — a)% the global
envelope is constructed as follows:
There is also a number of simulations, then i € {1,...,s + 1}, for which T(k)low(r) < Ti(r) <
T(k) upp(r) forallr € I.
Then 100 - (1 — a)% is the global envelope given by the critical limits of T(envelope) upp and
T(envelope) low, where ko is the highest k, for which tk/(s + 1) = 1 — a. The interpretation of the test,
which corresponds to the interpretation of the p-interval, is as follows (see Figure 2):
»  If the tested function T1 or its part is outside 100 - (1 — a)% global envelope, then p+ < a and
the null hypothesis is rejected at the determined test level .

* If the function T1 is inside 100 - (1 — @)% global envelope and does not reach its limit, then
p— > «a and the null hypothesis is not rejected.

* If the function T1 is inside the envelope and reaches its limit, then p— < a@ < p + a and the

decision is in the “grey zone”.

165



Journal of International Studies Vol.16, No.1, 2023

4. EMPIRICAL RESULTS

Economic development potential, and especially its most important component, business potential,
can be described as limiting for rural areas, their sustainability and development. It is mainly small and
medium-sized enterprises that operate in rural areas. SMEs are the backbone of every national economy
within the European economic area. Within this article, a new approach is proposed for determining the
economic potential of rural areas on the example of the South Bohemian region (the Czech Republic).

For the purposes of analysing the economic potential of rural areas, four sub-models were proposed,
which create a background for the analysis of the regional economic development potential (Partlova, 2021):

e Sub-model 1: INXPES (index of economic structure progressivity).

*  Sub-model 2: TIPES (Trend of index of economic structure progressivity).

*  Sub-model 3: MPA (Economic activity rate).

*  Sub-model 4: INXRCR (recreation and tourism index)

Each individual model examined within the analysis above shows the significance or insignificance for
each variable analysed (variables for the other three pillars). Subsequently, the significance of each
explanatory variable for a municipality as a whole is tested four times, once for each index, separately. This
approach requires multiple testing. The problem of multiple testing of hypotheses (multiple testing problem)
consists in the fact that the probability of obtaining a false positive result grows with the growing number
of hypotheses tested, i.e., there is an increased probability that in testing, insignificant variables will be
identified as statistically significant. To solve this problem, the so-called correction for multiple testing is
used. The best-known correction procedure for multiple testing of hypotheses is Bonferroni correction,
which rejects the null hypothesis if the calculated value is lower or equal to the level of significance (usually
0.05) and the number of tests performed. The application of Bonferroni correction is quite conservative,
which means that it is relatively difficult to achieve statistical significance (especially if the number of tests
performed is greater than 10). For this reason, a different method for multiple testing correction through
permutation tests and global envelopes was selected (Mrkvicka et al., 2017). The global envelope method
uses permutations from a null model for calculating the regression parameters (test statistics) of the null
model. They are then used for obtaining an envelope, which represents the value of test statistics, for which
the null hypothesis is not rejected. The method of global envelopes was used to create significance tests
with all explanatory variables included. The calculation is carried out for a municipality as a unit, when the
significance of the remaining 25 indicators from other three pillars is tested using stepwise backward
regression and the significance for the economic potential of the municipality is identified (the economic
potential of municipality is represented by the first pillar, i.e., four variables in our case). In each step,
insignificant indicators, i.e., the indicators which do not show significant dependence on the overall global
model of the municipality, are removed.

Following the new calculation, or the determination of the economic potential of rural regions, a
structure of models was proposed, which corresponds to four variables in the economic pillar. The
methodological basis for such a solution is represented by the four pillars with relevant sets of indicators.
The proposed pillars and relevant indicators follow the basic structure of anthropo-ecological system of
rural areas. Subsequently, the methodological processes were set for calculating partial potentials (models)
DM (see Table 2) and the overall global economic potential of the given territory (see Table 3).

Creation of sub-models: sub-model 1: INXPES (index of economic structure progressivity), sub-model
2: TIPES (trend of index of economic structure), sub-model 3: MPA (Economic activity rate), and sub-
model 4: INXRCR (recreation and tourism index) proved the suitability of their setting in the conditions of
selected regions in the CR.
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The resulting table implies that the most significant variables identified are in the INXRCR model. The
positive effect on the potential of recreation and tourism in the territory under review was observed in the
case of K206, K301, K303, K307, K309, and K403; negative effect was observed in the case of K204, K311,
K401, K405, and K4006.

Another model with a high number of significant variables is INXPES. The economic structure of the
given territory is positively influenced by K205, K301, K306, and K402; a negative effect was observed in
the case of factors K204 and K308.

MPA (economic activity rate) is a model that captures the economic performance of regions. In this
model, significance was confirmed for 4 variables. In terms of a positive or negative effect of the tested
variables on the model, positive effects can be expected in the case of K205; K204, K310, K406 show a
negative effect.

For the TIPES model, two indicators were identified to influence the given model. A relatively high
positive value of dependence was calculated for the indicator K202. The economic structure of individual
sectors and its trend is related to the population density in a given area. Landscape fragmentation (K402)
achieves similar values as in the case of INXPES, that is, negative significance.

The submitted paper uses narrative method, on which the literary research is based. The literature
review enables the identification of gathered empirical findings and the synthesis of theoretical approaches
and concepts, which were then critically assessed. In this context, narrative method can be considered a
relevant method to achieve the objective of the article, since literature review is necessary for the
identification of a specific place or research gap, which will create space for finding a new concept,
framework, or theory; it also helps to specify research questions or hypotheses that need to be examined
within the research activities (Paré et al., 2015). As already mentioned above, the literature review prepared
within this article shows that the economic potential of rural areas has not been determined using all four
pillars with a focus on characterising the economic, social, infrastructural, and environmental conditions of
a given territory and indicates that the methods used so far for the identification or analysis of the
development potential may generate a certain degree of error rate. It is based on the statistical analysis of
data and its multiple testing.

In order to identify and evaluate the potential of a given territory in the CR, a database containing 29
indicators was created, which was divided into four pillars of rural areas (PVP). The territory under review
consisted of 603 municipalities, with the economic pillar containing four indicators, the social pillar 7, 11
indicators in thel infrastructural pillar and 7 indicators in the environmental pillar. The indicators were
assigned codes from K101 to K407 (see Table 2 below).

The next step was to create a complex global model, including the presentation of differences in
comparison with individual proposed sub-models. In the results, important trends following from the
results of the global model are outlined.

The output of the second method (the global model) is the identification of a large set of variables (10
significant indicators - K204, K205, K206, K301, K307, K309, K401, K402, K405, and K4006), which turned
out to be significant for the economic potential of the municipality from the global perspective (indices
K101, K102, K103, K104). Thanks to the global test, it can be said that these variables influence the
economic potential of the municipalities located on the territory of the region under review, with at least
one of the indices achieving the global level of significance of 0.05.
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Table 2
Individual SM and their significant variables
Model summary

model INXPES = Im(101~K204 + K205 + K301 + K306 + K308 + K402,data = M)

model TIPES = Im(102~K205 + K301 + K306 + K308 + K402, data = M)

model MPA = Im(103~K204 + K205 + K310 + K406, data = M)

model INXRCR = Im(104~K204 + K206 + K301 + K303 + K307 + K309 +

K311 + K401 + K403 + K405 + K406,data = M)
Coefficients
estimate estimate estimate estimate
predictors model p-value model p-value model p-value model p-value
INXPES TIPES MPA INXRCR
(Intercept) 2.6 0 0.186 0 194.153 0 129.89 0

K201 - - - 0.019 - - - -
K202 - - 0 - - - - -
K204 -0.006 0 - - -0.662 0.001 -0.188 0
K205 0.006 0.003 - - 3.291 0.001 - -
K206 - - - - - - 0.513 0.003
K301 0.001 0 - - - - 0.04 0
K303 - - - - - - 0.24 0.006
K306 0.014 0.002 - - - - -
K307 - - - - - - 0.522 0
K308 -0.003 0.007 - - - - - -
K309 - - - - - - 0.279 0.002
K310 - - - - -3.687 0.012 - -
K311 - - - - - - -0.173 0.035
K401 - - - - - - -1.642 0.006
K402 0.188 0.046 -0.242 0.007 - - - -
K403 - - - - - - 0.184 0.013
K405 - - - - - - -0.484 0
K406 - - - - -7.06 0.014 -11.655 0

Source: Authors’ results.

The construction of the global model using global envelopes can be presented on the basis of results
in Table 3 and Graph 1 (see below). The table shows the determined significance for individual explanatory
variables (in the column “predictors”) and estimates of all regression parameters (the columns estimate
K101 — K104) for a complete global model of municipality economic potential. The individual values
indicate which predictors (variables) are significant for the global model of municipality economic potential
and whether they show positive or negative values. In terms of comparison with the previous four models,
an interesting result appears to be the fact that no significant variable was identified for the indicator K102
from the global point of view (trend of index of economic structure progressivity - estimate K102). In the
previous sub-model of trend of economic structure index, the identified significant variables were K201 and
K202. Even for the indicator K101 in the global model (index of economic structure progressivity - estimate
K101) in comparison with the sub-model of the economic structure progressivity index, a match was found
for variables K204, K205, K301, a significant variable K307 appeared, but no significant variables K308 and
K402 compared to the sub-model. Similarly, the dependent variables were reduced in the case of the
indicator K103 (economic activity rate — estimate K103). In the global model, no significant values were
identified for K205 and K310. The last index of the economic pillar (recreation and tourism index — estimate
K104) in the global model compared to the sub-model shows two reduced significant variables, K303 and
K311, as these variables no longer proved to be significant in the global model.
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Table 3

Global model of municipality economic potential

Model summary
model = 1m(101,102,103,104~K204 + K205 + K206 + K301 + K307 + K309 + K401 + K402 + K405
+ K406,data = M)
Coefficients
e estimate estimate estimate estimate St
K101 K102 K103 K104

(Intercept) 2.5326562 0.2006255 210.95789 130.87233 0.635
K204 -0.0058869 -0.0002813 -0.63608 -0.18609 <0.001
K205 0.0069634 0.0006568 3.20565 0.21783 <0.001
K206 -0.0021079 -0.0042225 -1.29620 0.49231 0.013
K301 0.0010062 -0.0002688 -0.05526 0.05316 <0.001
K307 0.0055309 -0.0036380 -0.97777 0.50569 <0.001
K309 -0.0016188 -0.0003376 -0.47652 0.25824 0.017
K401 0.0019445 -0.0058559 -0.85448 -1.79870 0.014
K402 0.2083627 -0.2201259 3.96842 -18.68154 0.049
K405 -0.0014216 -0.0017256 -0.03847 -0.47107 0.001
K406 0.0077439 0.0030457 -8.78668 -11.76310 <0.001

Source: Authors’ results.

Legend: K101 — index of economic structure progressivity; K102 — trend of index of economic structure progressivity;
K103 — economic activity rate; K104 — recreation and tourism index; K204 —Natives — index of economic dependency;
K205 —Trend of increase in the number of inhabitants with university education; K206 — trend of unemployment rate;
K301 —Transport serviceability in an area by public transport on working days; K307 — Availability of primary schools;
K309 — availability of nursing homes; K401 — Productivity of soil fund; K402 — ecological fragmentation; K405 —Soil
ploughing trend; K406 — endangered forest zones.

The significant values which protrude of the envelope prove the significance of the model and are marked in bold.

Based on the following graph, it is possible to identify the estimated regression parameters (indicator
K204) of a relevant model for all indices K101, K102, K103, K104 (r on the x-axis) using a cross. The so-
called whiskers show the global envelope, i.c., the area (i) (r) on the y-axis), where the significance of
individual parameters is not rejected. The red crosses mark the regression parameters protruding of the
envelope and prove the significance of the whole model (the global model). At the same time, it is also
possible to identify for which index significance is demonstrated. This is then confirmed by the global p-
value displayed in the chart header.
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Figure 1. Example of graphical processing of the regression parameter K204 in a relevant model

for the indices of the economic pillar (K101, K102, K103, K104)

Source: Authors’ results.

The remaining variables (K205, K206, K301, K307, K309, K401, K402, K405, and K400), identified
through regression analysis as significant parameters for evaluating the municipality potential from the

global perspective are presented in the form of graphs, stored in the author’s archive.
A detailed analysis of the global model results enabled the identification of the following trends:

The share of natives (people living in the place of their birth) on the total number of inhabitants
grows with the municipality size. A lower share of natives is around large towns, where sub-
urbanization processes have been acting since the 1990s.

Territories with a higher unemployment rate show a higher natural potential. It can thus be
assumed that the unemployment rate in these territories can be reduced by means of using the
identified potential of tourism and available infrastructural network.

Ensuring sufficient public infrastructure is often related to the development of residential or
economic potential. This process is desired in the development of tourism to some extent, since
development of tourism means opportunities for a given locality. However, it should be noted that
a higher development of tourism results in increased entrepreneurial activities but also in pressure
on local governments and public institutions to ensure tourism infrastructure. There are tendencies

to replace the original function of settlements with tourism function (e.g., to replace residential
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buildings with tourism facilities and related activities of visitors and entrepreneurs). The factor of
transport serviceability of the territory by public transport on working days relates to the
geographical location of a given territory. Transport serviceability still seems to be a key factor for
the development of a given territory.

- The high development potential of tourism is significantly influenced by the aesthetic value of the
cultural landscape, the occurrence of natural sites, etc. These attributes are related to other factors,
specifically the productivity of soil fund, soil ploughing trend, percentage of water bodies, and
endangered forest zones. All these factors influence the natural potential of tourism development
and entrepreneurial activities in a given area. Activities such as agriculture, forestry, transport, and
settlement use soil and change its natural condition and functions. The use of soil is related to
several environmental issues, such as biodiversity loss and water pollution, soil degradation, or land
take. The impacts can be both direct, such as habitat and landscape destruction, or indirect, such
as land cover and deforestation. Both these negative aspects directly affect the attractiveness of
tourism and thus its economic development potential. Interesting findings were obtained in the
case of endangered forest zones and its impact on the global model. It is necessary to find an
optimal limit between business activities and the percentage of forest zones, especially those
requiring certain nature protection. The research results show that even in such localities, business
activities should be allowed but with great respect for the natural wealth of the given locality. From
this point of view, it is necessary to initiate support for traditional business and crafts, and it is very
important to create conditions for the development of small businesses in rural areas, and thus
help small businesses in their activities and improve their competitiveness not only in the Czech
market.

- The higher number of kindergartens and primary schools are located especially in territories with
businesses operating in progressive economic sectors. This trend could be explained by the
willingness of qualified young people to move to the regions where this component of public
infrastructure is available.

- Other factors influencing this model include people with university education. University graduates
with knowledge in the development of advanced technologies represent an important development
accelerator of a region’s innovative potential. In the case of brain drain, the characteristics of the
regional labour market deteriorate in the long run and the unemployment rate grows. It should be
noted that university-educated population is diverse and in terms of migration, it can be divided
into two different groups. Younger university graduates usually move from their municipality to
large towns in the expectation of more interesting and better-paid job opportunities, including the
possibility of career growth (see the previous variable). On the contrary, older graduates are looking
for an attractive environment, with a higher quality of life, and move to large towns rather as part

of ongoing suburbanization processes.

5. DISCUSSION

The results obtained point to two different approaches to determining the economic potential of rural
areas. The first approach considers the construction of four models using the backward stepwise regression
method; however, other analytic tools, such as GIS, can be used as well (Laatikainen et al., 2017; Komossa
et al,, 2018; Partlova, 2020). Nevertheless, it has already been stated (Partlova, 2020a) that models have their
limitations both from the perspective of their presentation and their construction. For these reasons, the

second approach was selected, i.c., the construction of the global model.
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There shall be also mentioned that the construction of the four sub-models does not express the
potential of the area as a whole, but rather individual potentials, which only describe the specifics in a given
analysed area (business activity, tourism, etc.). Therefore, Hypothesis 1 can be rejected, as it has been proven
that sub-models affect the economic performance of a specific model, while in the global model, the
identified significant variable affects the economic potential of a given municipality within the analysed
South Bohemian region as a whole. In other words, p-value is assigned to each analysed variable in the
analysed sub-models, while in the global model, a single p-value is determined, the so-called adjusted p-
value.

The calculation of sub-models appears to be more complicated compared to the use of the global
model. In comparison with the use of the global model, the degree of relevance of the outputs is lower for
the individual sub-models, because much more significant factors were identified in the case of the sub-
models, not identified in the global method in the single test. Another limitation is the verification of the
sub-models outside the South Bohemian region, since the analysed region has a natural character and is
cleatly different from e.g., completely industrial regions. Overall, it can be stated that by using the
construction of one global model by means of the permutation test and global envelopes, it is possible to
avoid multiple testing, which significantly reduces the possibility to identify statistically different variables,
especially if more than 10 tests are used. The result is the reduction in the possibility of finding false
significantly variables that explain the sub-models, which is also reflected in the results for the whole South
Bohemian region, where the sub-models show more significant variables compared to the global model. It
can thus be stated that Hypothesis 2 cannot be confirmed.

Process of determining
economic potential

|

| Basic dataset {4 pillars) |

|

| Mathematical-statistical methods |

— T

| summarymODEL | | GLOBAL MODEL
| SUB-MODEL | 1 test (permutation tests
L and global envelopes
S~
/ \ Estimated parameters Identification of adjusted p-
Estimated parameters Identification of significant * Specific variable walue for all identified
[+ -) variables [p value) from the perspective \.'arl_ahles, i.e., 1p-valueforl
of GM (influences variable (K204) for 4 tested
/M\ the whole economic indexes {models)
_— potential of the
Model 1 Model 2 Model 3 Model 4 municipality),
K204, K205, K201, K402 K204, K205, K204, K208, ] Neg_a_tive_ infl. —red,
K301, K306, K310, K406 K301, K303, positive inf. — blue,
K308, K402 K307, K308, black — no influence
K311, K401,
K403, K405,
K406
Significance level of 1 variable influence economic Significance of 1 variable influences economic
potential of sub-model potential of municipality as such

Figure 2. Used methodological principles:

Source: Authors’ results.
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Figure 3 shows the overall process of determining the economic potential of individual sub-models
and the global model. It can also be seen from the figure that the p-value in the sub-model is related only
to one explained variable, while in the global model, the global p-value is calculated for all explained variables
together and the so-called adjusted p-value is assigned to them. This is due to the fact that only one test is
used and the estimated parameters, or specific variable from the perspective of the global model, influences
(variables s —a + in bold, see Table 3) the economic sub-index at the significance level of 5 % on the basis
of the global model. Other variables in Table 3 do not have any effect on the global model.

6. CONCLUSION

The article submitted brings a new perspective on the analysis of rural areas in terms of identifying
their economic development potential. Extensive literary research was carried out using both Czech and
foreign resources. The performed analysis of the resources confirms the existence of (often fundamental)
differences in the existing theoretical and practical solutions. It also presents an overview of opinions in the
given field of determining the potential of rural areas. The detailed literary review shows that similar research
has not been conducted yet in the Czech Republic or abroad. On the other hand, it limits the possibility of
comparing the results with the outputs of other research institutions; however, the solution provides new
scientific knowledge, which could be used for finding or identifying a particular space or research gap and
thus create space for finding a new concept, as well as the introduction of two new methods to calculate the
development potential of territory. To verify the new approach and two newly proposed methods for
calculating the development potential, as well as a means of feedback in terms of relevance and validity of
the outputs of the solution, a territory containing a total of 603 municipalities was selected.

On the example of this territory, a new global methodology for determining the economic potential of
rural areas was presented, which resulted in identifying practical trends in interpreting the analysed values.
The newly proposed method of determining economic potential is set in a form enabling its implementation
at the level of a region, area, cadastral area of a municipality, areas of interest, or a segment of rural areas. It
should be emphasized that the method of permutation tests and global envelopes has not been used yet for
determining regional development, and the achieved results are more accurate, less erroneous, and more
complex (see the comparison of the results presented in Tables 2 and 3).

To assess the scientific, business, administrative, and social community, new methodological
procedures to calculate the economic potential of a territory are introduced. First, four sub-models are
presented, namely sub-model 1 — index of economic structure progressivity, sub-model 2 — trend of
economic structure index, sub-model 3 — economic activity rate, and sub-model 4 — index of recreation and
tourism. Subsequently, the models are compared with a single global model. The results of the verification
in user practice confirm the suitability of the outputs, of course with the requirement for further
specification, supplementing, and mainly the completion by means of user software with an accompanying

manual.

ACKNOWLEDGEMENT

This research was funded by the project IVSUPS005, which has received funding from the Institute of
Technology and Business in Ceské Budéjovice (VSTE), Czech Republic.

173



Journal of International Studies Vol.16, No.1, 2023

REFERENCES

Banski, J., & Mazur, M. (2016). Classification of rural areas in Poland as an instrument of territorial policy. Land Use
Poligy, 54, 1-17. https://doi.org/10.1016/j.landusepol.2016.02.005

Berchoux, T., Watmough, G. R., Hutton, C. W., & Atkinson, P. M. (2019). Agricultural shocks and drivers of livelihood
precatiousness across Indian rural communities. Landscape and Urban  Planning, 189, 307-319.
https://doi.org/10.1016/j.landurbplan.2019.04.014

Bibby, P., & Shepherd, J. (2004) Developing a New Classification of Urban and Rural Areas for Policy Purposes — the
Methodology.
https:/ /assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/13765
5/trural-urban-definition-methodology-technical.pdf

Blanc, M. (1997). TLa ruralité: diversit¢ des approches.  Feomomie — Rurale, — 242(1),  5-12.
https://doi.org/10.3406/ecoru.1997.4892

Borawska, M. (2017). Obszary wiejskie w statystyce publicznej. Rocgniki Koleginm Analiz Rynkowych, 44, 275-285.
https:/ /rocznikikae.sgh.waw.pl/p/roczniki_kae_z44 20.pdf

Cejda, B. (2012). New Directions for Community Colleges. Competencies in  the heartland, 159, 53-61.
https://doi.org/10.1002/¢cc.20026

Chevalier, P., Dedeire, M., Ghiott, S., Hirczak, M. & Razafimahefa, L. (2010). L’espace rural euro-méditerranéen :
approches méthodologique et typologique. Cabiers de  géographie du  Québec, 54(152), 291-312.
https://doi.org/10.7202/045648ar

Cicea, C., Popa, 1., Marinescu, C., & Stefan, S. C. (2019). Determinants of SMEs’ performance: evidence from
European countties. Economic Research-Ekonomska Istrazivanja, 32(1), 1602-1620.
https://doi.org/10.1080/1331677X.2019.1636699

Cohn, T., & Hastings, S. (2013). Building a Practice in Rural Settings: Special Considerations. Journal of Mental Health
Connseling, 35(3), 228-244. https://doi.otg/10.17744/mehc.35.3.12171572424wxhll

Copus, A. (2013). Urban-Rural relationships in the new century: Clarifying and updating the intervention logic. In
Kolczyniski, M., New Paradigm in Action: On Successful Partnerships. Warsaw: Ministry of Regional Development,
7-29. ISBN: 978-83-7610-432-4. http//www.hutton.ac.uk/sites/default/files/files/andrew's%20article-
%20warsaw.pdf

Dax, T., Copus, A., Kahila, P., Fritsch, M., Kovacs, K., Tagai, G., Weber, R., ... Meredith, D.. (2021). Final Report.
European Shrinking Rural Areas: Challenges, Actions and Perspectives for Territorial Governance. ESPON 2020 project
ESCAPE, 2021.

Deller, S., Kures, M., & Conroy, T. (2019). Rural entreprencurship and migration. Journal of Rural Studies, 66, 30—42.
https://doi.org/10.1016/j.jrurstud.2019.01.026

Depraz, S. (2007). Quelle méthode d'analyse pour le rural centre-européen? In Maurel M. C., & Lacquement G.,
Agriculture et ruralité en Europe centrafe. Paris: Aux lieux d'étre, 19-35.

Dijkstra, L. & Ruiz, V. (2010). Refinement of the OECD regional typology: economic performance of remote rural regions. Paris:
OECD. https://www.oecd.otg/regional/regional-policy/45511797.pdf

Dijkstra, L., & Poelman, H. (2008). Remote Rural Regions: How Proximity to a City Influences the Performance of
Rural Regions. Regional Focus. Mezhodology, (1), 1-8.
Dowling, M., O’Gorman, C., Puncheva, P., & Vanwalleghem, D. (2019). Trust and SME attitudes towards equity
financing across Europe. Journal of Wotld Business, 54(6). https://doi.otg/10.1016/j.jwb.2019.101003
Dymitrow, M. (2013). Degraded towns in Poland as cultural heritage. International Journal of Heritage Studies, 19(7),
613-631. https://doi.org/10.1080/13527258.2012.681681

Egidi, G., Salvati, L., Falcone, A., Quaranta, G., Salvia, R., Vcelakova, R., & Giménez-Morera, A. (2021, January 2).
Re-framing the latent nexus between land-use change, urbanization and demographic transitions in advanced
economies. Sustainability (Switzetland). MDPI AG. https://doi.org/10.3390/su13020533

Féret, S., Berchoux, T., Requier, M., Abdelhakim, T', Slitmo, E., Chartier, O., Nieto, E. & Miller, D. (2020). Framework
providing definitions, review and operational typology of rural areas in Europe. France: Montpellier: CIHEAM-IAMM ,
https:/ /tural-interfaces.eu/wp-content/uploads/2020/04/SHERPA_D3-2_Framework-rural-definition.pdf

174



Global envelope method — new trend in
Petra Partlova determining economic potential of rural areas

Fotiadis, A., Nuryyev, G., Achyldurdyyeva, J., & Spyridou, A. (2019). The impact of EU sponsorship, size, and
geographic  characteristics on  rural tourism  development.  Sustainability — (Switzerland),  11(8).
https://doi.org/10.3390/su11082375

Fratesi, U., & Perucca, G. (2019). EU regional development policy and territorial capital: A systemic approach. Papers
in Regional Science, 98(1), 265-281. https://doi.org/10.1111/pirs. 12360

Frazier, B., Stoel, L., Niechm, L., & Eckerson, N. (2013). Optimism for new business survival in rural communities: an
institutional  perspective.  Jowrnal — of  Small  Business  and  Entrepreneurship,  26(5),  443—462.
https://doi.org/10.1080/08276331.2013.876761

Gorecka, A., Jezic, Z., & Kardum, B. (2022). Smart Villages And Rural Development. Acta Scientiarum Polonorum.
Oceconomiia, 20(2), 39—46. https:/ /doi.org/10.22630/aspe.2021.20.2.14

Gorzelak, G. (2019). Social and economic development in Central and Eastern Europe: Stability and change after 1990. Social and
Economic Development in Central and Eastern Eurgpe: Stability and Change after 1990 (pp. 1-372). Taylor and Francis.
https://doi.org/10.4324/9780429450969

Greene, P. G, Brush, C. G., & Brown, T. E. (1997). Resources in small firms: an exploratory study. Journal of Small
Business Strategy, 8(2), 25.

Gyawali, B., Anquinette, H., Swagata, B., Duncan, C., Colemore, C., James, B., & Maifan, S. (2013). Examining rural-
urban population change in the South-Eastern United States. Journal of Rural Social Sciences, 28(2), 90-121.

Heffner, K., & Twardzik, M. (2022). Rural areas in Poland — changes since joining the European Union. Eurgpean
Countryside, 14(2), 420-438. https://doi.org/10.2478/euco-2022-0021

Hudakova, M., & Masar, M. (2018). The assessment of key business risks for SMEs in Slovakia and their comparison
with  other EU  countries.  Entreprenenrial — Business — and — Economics — Review,  6(4),  145-160.
https://doi.otg/10.15678 /EBER.2018.060408

Ibanescu, B. C,, Stoleriu, O. M., Munteanu, A., & Iatu, C. (2018). The impact of tourism on sustainable development
of rural areas: Evidence from Romania. Sustainability (Switzerland), 10(10). https://doi.org/10.3390/su10103529

Jasinaviciate, A. & Veteikis, D. (2022). Assessing Landscape Instability through Land-Cover Change Based on the
Hemeroby Index (Lithuanian Example). Land. 11. 10.3390/1and11071056.

Komossa, F., van der Zanden, E. H., Schulp, C. J. E., & Verburg, P. H. (2018). Mapping landscape potential for
outdoor recreation using different archetypical recreation user groups in the European Union. Ecological
Indjcators, 85, 105-116. https://doi.otg/10.1016/j.ecolind.2017.10.015

Koufilova, J., Kvéton, V., Pélucha, M., Wokoun, R. (2012). Synergie vztahu mésto-venkov. 1. vyd. Praha: Alfa
Nakladatelstvi.

Laatikainen, T. E., Piiroinen, R., Lehtinen, E., & Kyttd, M. (2017). PPGIS approach for defining multimodal travel
thresholds: Accessibility of popular recreation environments by the water. Applied Geography, 79, 93—102.
https://doi.otg/10.1016/j.apgeog.2016.12.006

Li, Y., Westlund, H., & Liu, Y. (2019). Why some rural areas decline while some others not: An overview of rural
evolution in the wotld. Journal of Rural Studies, 68, 135-143. https:/ /doi.org/10.1016/j.jturstud.2019.03.003

Lu, M., & Jacobs, ].C. (2013). Rural regional governance in the United States: The case of the resource conservation
and development program. Geagraphical Review, 103, 80-99. https://doi.org/10.1111/7.1931-0846.2013.00187.x

Maidment, J. (2020). Understanding Rurality: A Conceptual Framework, In Social Work in Rural Australia. Routledge, 3-18.
https://doi.org/10.4324/9781003117278-2

Mantino, F. (2021). Rural areas between locality and global networks. Local development mechanisms and the role of
policies  empowering  rural  actors.  Big-based  and  Applied  Econmomics,  10(4),  265-281.
https://doi.otg/10.36253 /bac12364

Martin, R., & Sunley, P. (2003). Deconstructing clusters: Chaotic concept or policy panacea? Journal of Economic
Geography, 3(1), 5-35. https://doi.org/10.1093 /jeg/3.1.5

Mazur, K., & Tomashuk, I. (2020). Governance and regulation as an indispensable condition for developing the
potential of rural areas. Baltic Journal of Econonic Studies, 5(5), 67. https:/ /doi.org/10.30525/2256-0742/2019-5-
5-67-78

Measham, T. G., Darbas, T., Williams, R., & Taylor, B. (2012). Rethinking rural futures: Qualitative scenarios for
reflexive regional development. Rural Society, 21(3), 176-189. https://doi.org/10.5172/1s).2012.21.3.176

175



Journal of International Studies Vol.16, No.1, 2023

Mensah, J. (2019). Sustainable development: Meaning, history, principles, pillars, and implications for human action:
Literature review. Cogent Social Sciences, 5(1). https://doi.org/10.1080/23311886.2019.1653531

Mrkvicka, T., Myllymiki, M., Grabarnik, P., Seijo, H., & Hahn, U. (2017). Global envelope tests for spatial processes.
Journal of the Royal Statistical Society:  Series B (Statistical — Methodology), 79, 381-404
https://doi.org/10.1111/£ssb.12172

Paré G., Trudel M. C,, Jaana M., & Kitsiou S. (2015). Synthesizing information systems knowledge: A typology of
literature reviews. Information & Management, 52(2), 183-199. https://doi.org/10.1016/}.im.2014.08.008

Partlova, P., Vachal, J., Dobrovig, J., & Tabor, J. (2020a). Use of the shannon wiener index to measure LAG diversity,
a major player in regional rural development. Polish Journal of Management Studies, 22(1), 385—400.
https://doi.org/10.17512/pjms.2020.22.1.25

Partlova, P., Liskova, Z.D., Felcan, M., Strakova, J., Vachal, J., Polomsky, J. (2020b). New Approach to determining
the economic potential of rural area on the example of the South Bohemian region of The Czech Republic.
Entreprenenrship and Sustainability Lssues, 8(2), 914-931. https://doi.org/10.9770/jesi.2020.8.2(55)

Prieto-Lara, E., & Ocafia-Riola, R. (2010). Updating rurality index for small areas in Spain. Social Indicators Research,
95(2), 267-280. https://doi.org/10.1007/s11205-009-9459-0

Prieto-Sandoval, V., Torres-Guevara, L. E., Ormazabal, M., & Jaca, C. (2021). Beyond the circular economy theory:
Implementation methodology for industrial SMEs. Journal of Industrial Engineering and Management, 14(3), 425—
438. https://doi.org/10.3926/jiem.3413

Rosengren, A., Smyth, A., Rangarajan, S., Ramasundarahettige, C., Bangdiwala, S. 1., AlHabib, K. F., ... Yusuf, S.
(2019). Socioeconomic status and risk of cardiovascular disease in 20 low-income, middle-income, and high-
income countries: the Prospective Urban Rural Epidemiologic (PURE) study. The Lancet Global Health, 7(6),
€748-¢760. https://doi.org/10.1016/52214-109X(19)30045-2

Rosner, A., & Stanny, M. (2014). Monitoring rozwoju obszardw wiejskich. Etap 1. Prestrzenne grognicowanie poiomu rowoju
spoteczno-gospodarczego obszardw wiejskich w 2010 roku (wersja petna). Monitoring rozwoju obszardw wigjskich. Etap 1.
Prestrzenne zrdgnicowanie pogiomu rowefu  spoleczno-gospodarczego obszardw wiejskich w 2010 roku (wersja petna).
Fundacja FEuropejski Fundusz Rozwoju Wsi Polskiej. Instytut Rozwoju Wsi i Rolnictwa PAN.
https://doi.otg/10.53098/9788393880614

Shi, L., Han, L., Yang, F., & Gao, L. (2019). The Evolution of Sustainable Development Theory: Types, Goals, and
Research Prospects. Sustainability (Switzerland), 11(24). https:/ /doi.otg/10.3390/sul1247158

Strakova, J. Partlova, P., Vachal, J. Dobrovic. . & Rajiani, I. (2020) Use of the Value Chain in the Process of Generating
a Sustainable Business Strategy on the Example of Manufacturing and Industrial Enterprises in the Czech
Republic.  Swustainability. Switzerland: MDPI AG, 2020, 12(4), unpaged, 15 p. ISSN 2071-1050.
doi:10.3390/su12041520.

Townsend, A., Abraham, C., Barnes, A., Collins, M., Halliday, E., Lewis, S., ... Popay, J. (2020). “I realised it weren’t
about spending the money. It’s about doing something together:” the role of money in a community
empowerment initiative and the implications for health and wellbeing. Social Science and Medicine, 260.
https://doi.org/10.1016/j.socscimed.2020.113176

van Eupen, M., Metzger, M. |., Pérez-Soba, M., Verburg, P. H., van Doorn, A.; & Bunce, R. G. H. (2012). A rural
typology for strategic European policies. Land Use Poliey, 29(3), 473-482.
https://doi.otg/10.1016/j.landusepol.2011.07.007

White, B. (2012). Agriculture and the Generation Problem: Rural Youth, Employment and the Future of Farming. IDS
Bulletin, 43(6), 9-19. https://doi.org/10.1111/j.1759-5436.2012.00375.x

Wichowska, A. (2021). Economic aspects of shrinking cities in poland in the context of regional sustainable
development. Sustainability (Switzerland), 13(6). https://doi.org/10.3390/su13063104

176



	1. Introduction
	2. Literature Review
	3. methodology
	3.1. Sub-models
	4. Empirical results
	5. discussion
	6. Conclusion
	Acknowledgement
	REFERENCES

